Chitinase from Autographa californica multiple nucleopolyhedrovirus: rapid purification from Sf-9 medium and mode of action.
Autographa californica multiple nucleopolyhedrovirus (AcMNPV) chitinase is involved in the final liquefaction of infected host larvae. We purified the chitinase rapidly to homogeneity from Sf-9 cells infected with AcMNPV by a simple procedure using a pepstatin-aminohexyl-Sepharose column. In past studies, a recombinant AcMNPV chitinase was found to exhibit both exo- and endo-chitinase activities by analysis using artificial substrates with a fluorescent probe. In this study, however, we obtained more accurate information on the mode of action of the chitinase by HPLC analysis of the enzymatic products using natural oligosaccharide and polysaccharide substrates. The AcMNPV chitinase hydrolyzed the second β-1,4 glycosidic linkage from the non-reducing end of the chitin oligosaccharide substrates [(GlcNAc)(n), n=4, 5, and 6], producing the β-anomer of (GlcNAc)₂. The mode of action was similar to that of Serratia marcescens chitinase A (SmChiA), the amino acid sequence of which is 60.5% homologous to that of the AcMNPV enzyme. The enzyme also hydrolyzed solid β-chitin, producing only (GlcNAc)₂. The AcMNPV chitinase processively hydrolyzes solid β-chitin in a manner similar to SmChiA. The processive mechanism of the enzyme appears to be advantageous in liquefaction of infected host larvae.